mynninaasioe Gioxernoe obmeobpalosarennnoe yupesienmue
' «lllkona Ne67 ¢ yrayGaennnim uiyenue oTienubix npeimeros
l umenn I'epost Poceuiicxoi @epepannn 3asuryxuna A.A.

ropojickoro oxkpyra Camapa
[ puanoaceime No2 w OOL O0K),

ymepagiennof 11p.355 ar 29.08.2025

| PACCMOTPEHO ITPOBEPEHO YITBEPAJIEHO
Ha vace iy Jamectiten mpextopa no  Jipexrop MBOY «lliko;a
METOAMIECKOIO yip - Ne6Twr.0. Cavapa
ofneanienns yautench ~- (M / / [
CCTECTHENNO-HAY ION)
woskhe H.B.Hlexomkuna B3.B.Monosa
—— [1p.355 o1 29.08.2025r.
‘('4(7
C.AJlepensira’ DN o, SConapean st -Conape e Aupento, MIHHLUTATSHOE
Ip.1 or 28.08.2025r. VYN OTAET A PUIMETOR UM FEPOR POCCUACKO GETEPALIAL

3ABUTYXMHA A.A." TOPOJICKOTO OKPYFA CAMAPA,
1.2.643.100.3=120B3030393533393538323736,

dex.ru

1.2.643.3.131.1.1=120C363331 3330,

Pata: 2025.1 0.05 'I?:aZCZV:I::iBO}::'l’]O' a fepa Bacanecene
PABOYAS NPOrPAMMA
(Maentuduxatop 7756746) ‘

y4ebnoro npeamera «Xumus. Bazossiii yposens»

s obyvatowmxcs 8 -9 knaccos

Camapa 2025



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanpbHOl paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX OpraHm3aiusiax Poccuiickoit denepanuu.

[Iporpamma 1o XuMuu Oa€T MNPEACTaBICHUE O IEJAX, OOIIeld CTpaTeruu
OoOy4eHMs, BOCHHUTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Yy4eOHOTro
npeaMera, yCTaHABJIMBAET o0si3aTenbHOE peaMETHOE coJiep KaHue,
npeaycMaTpUBAET paclpe/ielieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAHHUE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUHU, OMNPENEIAECT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcsi, OMNpPEAENseT BO3MOXHOCTH TpeAMeTra IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeIbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS, a TaKkKe TPEOOBAHUM K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1eJield U3y4eHus npeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHWE XWMHH CIYXKUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XUMHUEHW MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHne Xxumuu:

CIOCOOCTBYET  peajiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUpOBAHUE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4EOHOW JIeATEeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMUT €O CHEeHU(PUKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUAM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlaHHBIC HAMpaBJICHUS B OOYYCHHH XUMHH OOCCIEYMBAIOTCS CHEIU(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABISIETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTpak€eHHEeM 0a30BOM HAYKH XMMHH Ha ONpPEACIEHHOM dTalle e¢
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBl IMEPBOHAYAIBHBIX MOHSATHN XWUMHWH, OCHOB
HEOPTaHUYECKOM XHUMHM U HEKOTOPBIX OTIEIBHBIX 3HAUYUMBIX TOHSITHI
OPTaHUYECKON XUMUHU.

CtpykTypa coaep)kaHus MPOrpaMMbl IO XMMHUHU cPopMHpOBaHa Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. ColepkaHue CKIIAIBIBACTCS U3 CUCTEMBI
MMOHSITUH O XUMHYECKOM 3JIEMEHTE M BEIISCTBE M CUCTEMBI MOHATHM O XMMHUUECKOM
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbI 110 TPUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUUECKHUX ITPEICTABICHUMN
PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOECHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHM 00 JJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YpPOBHS K JPYrOMYy, BBITIOJHSAS (PYHKIUM OOBSCHEHHS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS W TOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHWe XUMHHU NPOUCXOIUT C MHPUBICUYCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KJIaccy.

[Ipy w3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHWN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKON
JIESITEIbHOCTH YEJIOBEKA U KakK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAaHUW — BaXHEUIWX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B
NpUOOIIEHUM K HAyYHBIM METOJAAaM T[O3HAHUS TMPU H3YYCHUU BELIECTB U



XMMHUYECKUX peaklui, B (POPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U y4eOHO-HMCCIIEI0BATENbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHs C BELIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs Ba)KHOE
3HaYEHUE NPUOOPENN TaKue 1eNIH, KaK:

— (OpMHUPOBAHHE HWHTEIJIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbBHOMY NPUHATUIO PEIICHUH,
CHIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIeCHHE
oOyyaromuxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JAESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCI0BU, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHMBEpPCAJIbHOE 3HAYCHHE JJIS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJIE YMEHHA OOBSICHATH W OLEHWUBATH SIBICHUS
OKpY’KaloIllero MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY IpOo(uis U HANpaBICHHOCTH JajlbHEHUIIEro
oOy4eHuUs.

OOwiee YUCIO YacoB, OTBEAEHHBIX M M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBanus, coctapisieT 170 yacon: B 8 kimacce — 102 gaca (3
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

B coomeemcmeuu ¢ Memoouueckumu pekomeHOayusmMu U HNOPsIOKOM
peanuzayuu  NPOHecCUOHANbHO2O  MUHUMYMA,  USIAONCEHHbIMU 8  NUCbME
Munucmepcmea npocsewenus Poccuiickoi @edepayuu om 17 aseycma 2023
2o0a Ne JII-1773/05" 6 codepoicanue u memamuueckoe nianuposanue padouei
npOSPAMMbL  BKAIOUEHA NPOPOPUESHMAYUOHHAS COCMABNAIOWAS, KACAIOWAACS



osHaxkomaenus: ¢ npeonpuamuimu 2.0. Camapa u Camapckot ooracmu u nymeti
nonyyenus: npogheccuti 6 coomgeemcemayiowux BY3ax u CCY3ax.

COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuu B ®U3HU YeIoBeKa. Xumuueckue npogeccuu™.
Xumusi B cucteme Hayk. Tema um BemectBa. PU3MYECKHE CBOWMCTBA BELIECTB.
ArperatHoe cocTosiHue BeniecTB. [IoHATHE 0 METO/1ax MO3HAHUS B XUMUU. YHUCThIE
BemecTBa U cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIoKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHUCJa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XAMHUYECKUX COCIUHECHUMN.

Pu3NYEeCKUEe U XUMUYECKHUE SIBICHUS. XUMHUUECKasl PEaKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUECKHe ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3JI0KEHUsI, 3aMEIIeHUs, OOMEHa).

Kpamxuii  0630p npogeccuu xumuxa — uccreoosamens, XUMUKA-
curmemuxa.™

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN IMOCYA0M, paBuiiaMu paboThl B JabOpaTopuu U
npuéMaMu oOpallleHus ¢ JJabopaTOPHBIM O0OPYOBAHUEM, W3YyUYCHHE U OMHCAHUE
(bU3MYEeCKUX CBOWCTB 00pa3IOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJICHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHIEHCALMS BOAbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE 1
OMHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIA
meau (1) mpu HarpeBaHWy, B3anMOICHCTBHE XKele3a ¢ pactBopoM cou meau (1),

U3yYeHUE CIOCOOOB  pa3/ieJieHUusl CMeceil: C TMOMOIIbI0 MarHura,
bunbTpOBaHME, BBIMAPUBAHME, JUCTWUIALMS, XpomaTorpadus, MpPOBEACHHE
OUYMCTKH TOBAPEHHOMN COJIM, HAOJIOJEHUE U OMUCAHUE PE3YJbTATOB MPOBEACHMUS



OTbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JIaHUE MOJeNeH
MOJIEKYJI (IIapOCTEePKHEBHIX ).
Kpamxuii 0630p npogheccuu naboparnma xumuseckotl 1abopamopuu.

* Ilpogopuenmayuonnas cocmasnaowas pabdouel npozpammsl (Oanee
8bl0€IeHO KYPCUBOM,)

BaxxHeilline npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT U mpoctoe
BemecTBo. HaxoxneHue kucinopoaa B HOpuUponae, (PU3HUECKHME U XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpbl. [lpumenenue xkucinopona. CrnocoOsl
MOJIYYeHHUsS] KUCTopoda B JabopaTopuud W MpPOMBIIUIEHHOCTH. KpyroBopor
KHclIopoaa B pupoze. O30H — ajuioTpoIHas MoAU(PUKaLUs Kuciopona. Kpamkoe
onucanue npouzsoocmea 340 "Camapckuti Kucropoonwiit 3a600".

TernoBodt »hdEKT XUMHUUYECKOW pPEakIuu, TePMOXUMHUYECKHUE YpaBHEHMUS,
9K30- M DHAOTEPMUYECKUE pEaKIuu. TOIIMBO: Yroib W METaH. 3arps3HEHUE
BO3/lyXa, YCWJIEHUE TMapHUKOBOro 3¢ ¢eKra, pa3pylIeHUEe O30HOBOIO CIIOS.
Kpamxuii 0630p npogpeccuu xumuxa-skonoza.

Bopopon — snemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noay4deHus. Kuciorsl u cosu.

Monsipabiii 00bEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOWMCTBa BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacebilieHHbIE ¥ HEHACBIIIEHHBIE PacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpPOJIE M B XKU3HU 4YesoBeKa. KpyroBopor Boabl B Ipupoe.
3arps3HeHne TPUPOIHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX BOI. 3HAKOMCMEO C
npogheccueii 1a60panma XUMU4ecKko2o aHatusd.

Knaccudukanusa neopranmueckux coemuHenuid. Oxcuzapl. Kimaccudukamms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBIC, KHCJIOTHbIE, aM(OTEepHBIE) W
HeconeoOpasyomue. Homenknatypa okcunoB. Dusnueckne U XUMHYECKUE
cBOMCTBa OKCHUIOB. [lorydeHne okCuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMI: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHmi. PU3MYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHoctn MetayuioB H. H. bekerosa.
[TosryueHue KUCIoT.

Conu. Homenkiatypa coseid. @uU3nyeckue U XMMHYECKHE CBOWCTBA COJEH.
[lonyuenue cosen.



['eHeTnyecKas CBSI3b MEXKIY KJIACCAaMU HEOPTAHUYECKUX COCIUHEHHIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpOAa B BO3yX€, ITOJTy4YEHHUE,
coOupaHue, paclo3HaBaHWE W HW3YYCHHE CBOWCTB KHCIOpOJa, HaOII0eHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCJIOBUS BO3HHKHOBEHHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C o0pa3naMud OKCHUIOB H
ONHMCAHWE WX CBOWCTB, MOJYYEHUE, COOMpaHHE, PACHO3HABAHHE W HU3YyUYCHHE
CBOWMCTB BOJIOpoja (TOpPEeHHE), B3aMMOJCHCTBIE Bojopoaa ¢ okcuaom memu (1)
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJCHHE OO0pa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHUE OCOOEHHOCTEW pPACTBOPEHMSI BEILECTB C
pa3InYHOM PACTBOPUMOCTBIO, TIPUTOTOBIIEHHE PACTBOPOB C OINPEIACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIIIAMU
(HaTpyeM ©  KajublieM) (BO3MOXHO  HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),
UCCIIEJIOBaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaOJI0ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3auMoaencTBua okcuzpa menu (ll) ¢ pactBopom cepHON KHCIOTHI,
KHCJIOT C MeETaulaMH, pPEeakUMi HEUTPpAIW3alWH, ITOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 PAacTBOPA COJIM, PEIICHHE
AKCHEPUMEHTANIbHBIX 33/lad MO TeMme «BakHeilne Kiacchl HEOPraHWYECKHUX
COCIMHEHUI».

Hesamenvbnocmv  xumuxa-sxkonoza. H3yuenue 3azpsizHeHHOCMU 6030YXAd HA
yauye, U3yYeHUue COO0EpHCaHusi meepovlix npumeceu 6 6030yxe, UCMOYHUKU
3aepssHeHusl 6030YXa 8 patloHe WKOIbl (OOMAWHUL NPOEKM)).

Ilepnoanuyecknit 3akoH u Ilepuoamuyeckasst cucreMa XHUMHYECKHX
iemeHToB /. W. MenpgesneeBa. CtpoeHne aTomMoB. XHMMHYECKAs CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIIuH

[lepBble TOMBITKM KIAacCU(PUKAIMU XUMUYECKUX djeMeHTOB. [loHsitue o
IPYIINaxXx CXOJHBIX DJIEMEHTOB (ILETOYHBbIE W WIEJIOYHO3EMEIbHBIE METAJLIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUAPOKCHUJIBI.

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX dJIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas Y JUIMHHONEPUOAHAs  (POPMBI
[Tepunoanueckout cucrtembl xumudeckux sneMeHToB [[. 1. MenneneeBa. [leprobl
u rpynnbl. OHU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB IEPHOJA U
IPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XHUMHYECKUX  BJIEMEHTOB
Ilepnognueckon cucremsl [[. M. MengaeneeBa. XapakTepucTMKa XUMHUYECKOTO
AJIIEMEHTA I10 ero nojoxeHutro B llepnonnueckon cucreme /. 1. Menneneesa.



3aKOHOMEPHOCTH HW3MEHEHHUsS paJnyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYIIaM U MEePUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yuéHbld U
rpakIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHasi W HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Ipouecchl OKMCAEHUS U BOCCTAaHOBIIEHUS. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA ILMHKA C pacTBOpPAMHM KHCIOT U IIEJIOYEHl, MPOBEIAECHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEeaKUui
(ropenue, peakliiy pa3ioKeHHsI, COSTUHEHU).

Mescnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: HAy4YHBIN (DAaKT, rumoresa, Teopws,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, TMepUOJIUIHOCTh, HAOII0IeHNE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

®dusuka: MaTepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3aps]l, BEIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
WU3MEPEHHUs], KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE TOPOIHI,
II0JIE3HBIE UCKOIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYeCKasi peaKIus

Xumuueckue npouzeoocmea Camapckou oonacmu. CpedHue chneyuanbhvie
yueoOuvle 3a6edeHusi O/l NOJYYEHUs XUMUYeCKux cneyuanbHocmet. BY3wvi
XUMUYECKO20 NPODUIIAL.

ITepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kalaus, KaJIbLUs U HUX



COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM 3JIeMEHTOB B llepmoanueckon
CUCTEME U CTPOEHHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHJIBI XMMUYECKOW CBSI3U. THIIBI KPUCTATITMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKUE
CBOMCTBA BEMIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHMYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEIECTB.

Knaccudukarys XuMAYeCKUX peakiuii Mo Pa3IuIHBIM MMPU3HAKAM (TI0 YHUCITy
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
U3MEHEHUIO CTETNEeHEH OKHUCIEHUS XMMHUYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHJAOTEPMHUUYECKUE PEaKIIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTE€HHBIX U TeTepPOreHHBIX
peakuusax. llonarue o karanmse. [IoHsaTre 0 XumMuueckom paBHoBecuu. DakToOpHI,
BIIMSIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUUMU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBecusa. OO0 «Hogokyubviuiesckuli 3a600 Kamaiuzamoposy - KpynHetuiee
CNeyuanu3upo8anHoe  npeonpusmue N0  NPOU3BOOCME)  KAMAIU3AMOPOS.
Camapckuil 3a600 Kamaiuzamopos.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OajnaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKLuu. CocraBnenue YPaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUA €  HCHOJb30BAHHEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTnonsl, annoHpl. MexaHu3M auccolMaldyi BELIECTB C PA3JIMYHBIMU BUIAAMU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U CI1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peaKIiii HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM U COJE€M B CBeTE TMPEACTaBICHUN 00 DIICKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICJISIMA KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX
BCII[ECTB — METAIOB W HeMeTaioB (Tpadura m anmaza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEaKINU
OT BO3JICUCTBHS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOJIHOCTH
pacTBOPOB BEUIECTB, IMpoOLEcca AUCCOLMALMUA KHUCIOT, IIEJIOYed U  COJIeh
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIONINX ~ TPHU3HAKA  TPOTEKAHWS  Peakuuid HOHHOTO  OOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,



WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX  peaKuui
(ropeHue, peakiMu pasyIOKEHHs, COSTUHEHUS), paclIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pelICHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl U HX cOeIUHEHUS

OOmast xapakTtepuctuka rajoreHoB. OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPEe  XJopa
(B3aMMOJEUCTBHE C METaUIaMH, HEMETaUIaMHy, IIeJIOYaMH). XJIOPOBOAOPOI.
ConsHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYECHHE, NMpUMEHEHHE. [lericTBue
XJIOpa ¥ XJOPOBOJOPOJA Ha OpraHu3M 4ejoBeka. BaxHeliiue XJIopuabl U UX
HaxoXJaeHue B mpupoae. Papmayesmuueckas npomviunennocms Camapckoi
obnacmu.

OO6mas xapakrtepuctuka 31eMeHTOoB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PpU3nYecKue CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpPOCHHE, (PU3NUYECKHE U
XUMHYECKHe CBOMCTBa. OKCHUIIBI Cepbl KakK MPEICTAaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
OpeCTaBUTENd Kjlacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a IMOMYYeHHMs] CEpHOM KHCIIOTHI
[Ipumenenue cepHo KucimoThel. Conu CEpHOM KMCIOThI, KAYECTBEHHAS PEAKLINS Ha
cyiabdar-uoH. HaxoxxneHue cepbl U €€ COENMHEHHMH B mNpuUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COCIMHEHUSMU Cephbl (KUCIOTHBIC OXKIIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

AO «llpomcunmes» - npouzsooumenv cepHou Kuciomol 6 Camapckou
obnacmu.

OO6mast xapaktepuctuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
buznyeckue u XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupojae. AMMHUak, €ro
duznyecKkue u XMMHYECKHUE CBOMCTBA, oJyyeHue U npuMeHnenue. Coiru aMMOHMS,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOJydeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kijacca KHUCJIOT M CHEeHU(PHUUECKHe).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHA B KAaueCTBE MHHEPAIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHUe OKPYKalollel cpe/ibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsi3HEHHE BO3JAyXa, MO4YBbl U BoAoEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢Gocdopa, PuzNUecKkne M XUMHYECKUE CBOMCTBA.
Oxcun pocdopa (V) u bochopras kucnora, GU3ndecKrne 1 XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonp3oBanue (ochaToB B KauecTBE MUHEPAIBHBIX YAOOpEHUH.



ITAO «KyubvuuesAszomy, [IAO «Tonvsmmuazomy» (TOA3) — eedywue
Xumuueckue komnanuu 6 Poccuu.

O6mast xapaktepuctuka 3nemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTCMICHH  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIIMKA, PACTIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE W XUMHUYCCKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoja, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JCHCTBME HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHE. JKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a rino0anbHOrO NOTEIJICHUS KIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuUcaoTa U €€ ColM, X PU3NYECKUEe U XUMHYECKUE CBOICTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHAYATbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepojia (MeTaH, 3TaH, dTUJIEH, alleTHJICH, STAHOJI, TJIULEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOJYKTHI WX TMepepaboTku (OC€H3MH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, OelIKaX, YriieBoJax — U UX
polli B OJKM3HU UEJOBeKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTAaHWYECKUX  COCAMHEHWH.  [Ipeonpusmus  Hepmenepepabamsisaroujel
npomviuiienHocmu Camapckoti ooaacmu.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOICTBA, NOJyYCHHE H
npuMenenue. CoenuHeHus: KpeMHusi B mpupojne. OOuiue mpeacTaBlieHus 00
okcunie kpemaus (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne CcTpouTeNbHbIE MaTepHallbl: KepaMUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpobiiemMpl 6€30macHOrO MCIOIB30BaHUS
CTPOUTEIBHBIX MAaTEpPHAIIOB B TMOBCEAHEBHON KU3HU. 3aso0 "Camapckuii

Cmpougpapghop".

Xumuueckuiu Ikcnepumenm:

H3y4eHHE 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MIPOBE/ICHHE KAYEeCTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTPpAKAOIINE (PU3NUYECKHE M XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEAUWHEHHUM (BO3MOYKHO HCHOJIb30BAHHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIECHHE ¢ oOpa3laMyd XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHE C
oOpasuamu ceppl U €€  COEAUHEHUSIMU  (BO3MOXHO  MCIOJb30BAHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE Tpoliecca OOYTIMBaHUS caxapa Mo JEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4YEHHE XUMHUYECKHUX CBOWCTB
pa30aBIeHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON PEeaKINK Ha Cyb(ar-
MOH M HaOJIOJeHHE TNpHu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHWE C (DU3NYECKUMU



cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIUHEHUN (BO3BMOMKHO MCIOJIb30BAHKE
BHJIEOMATEepHUAIIOB), oOpa3iaMy a30THBIX M (POCHOPHBIX YIO0OpEHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3y4YCHHE CBONCTB aMMHaka, IMpPOBEACHHUE
KaueCTBCHHBIX PEAKIMii Ha MOH aMMOHHS M (ochaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKAHUs, B3aMMOIECUCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCITOJIb30BAHUE BUJICOMATEPUAIIOB), U3y4YEHUE Mozenen
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiepeHa, O03HAKOMIIEHHUE C
MPOIIECCOM  afICOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHNE KAU€CTBEHHBIX pEaKIuid Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE TMPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHus B llepuommueckor cucreme xumuyeckux diaemeHtos . U.
MeHnneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTaJuloB. MeTajuindeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEMIETKA.  DJNEKTPOXUMUYECKUH  pAX
HaMnpspKeHU MeTaiioB. u3znueckue U XMMUUYECKHE CBOMCTBAa MeTayioB. OO0uue
CIocOOBI TIONy4eHUs MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIE
CcrocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMHHHM,
OpoH3a) M WX NpPUMEHEHHWE B OBITY M MNPOMBILUIEHHOCTH. Memannypauueckoe
npouzeoocmeo Camapckou obnacmu: Camapckuil. Memaniypeudeckuil.  3a600
(CM3), Tonvammunckuti aumetiHo-mexarnuveckuti 3a600 (Ruskat), OOO
«Peaxyuonnvie mpyoviy u 00O «Jlumetinviti 3a600 Cam3AC». Obyuenue 6
Camapckom Memanypeuyeckom KoJieoxce.

[Ilenounsie meTamnbl: monoxeHue B llepuognueckoil cucremMe XMMHYECKUX
anemeHnToB /. M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAXOXJICHUE B MPHUPOIE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kaiusl. [IpuMeHeHHe IIeNOYHbIX METaUIOB U HX
COEIMHECHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHui W KaJbLIUK: TIOJIO)KECHUE B
ITepuognueckon cucreMe xumuueckux 3neMeHToB [[. . MeunneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3nyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS KalblUsi (OKCHI, TUIPOKCHUI, COJIH).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMUHHIA: TI0JIOXKEHKE B [Ilepnoanueckoi cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, cTpoeHHE aroma, HaxoxacHue B mnpupone. duszmueckue u
XUMUYECKHIE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHS.



Keneso: nonoxxenue B llepuoanyeckoi cucreMe XUMUYECKUX JIEMEHTOB /.
M. MenaeneeBa, CTpOCHHE aroMa, HAXOXKIECHHME B Ipuponae. Pusznueckue u
XMMHUYECKHE CBOMCTBA kene3a. OKcuabl, ruipokcuabl U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKCnepumeHm:

O3HaKOMJIEHHE C o00pa3llaMM METaIOB M CIUIaBOB, WX (PU3NYECKUMU
CBOMCTBAMM, H3Y4YEHHE  pE3YylbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCITOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbUSA W HATpUsl C BOJOM (BO3MOYKHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB),
MCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCAa TOPEHUS Kele3a B KUCIOPOAE
(BO3MOXKHO  HCIIOJIb30BAaHHWE  BUIACOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJbLMs, aJIOMHUHM, LIMHKA, XKeje3a
(1) u xeneza (1), mequ (11), HaGMIOIEHNE W OMEICAHUE MTPOIECCOB OKPAIINBAHMS
IUITAMEHU HWOHAMHU HaTpusl, Kaldus MW KaiublUud (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOWCTB MAPOKCHUIA aTIOMUHUS
Y TUIPOKCHJIA IUHKA, PEIIEHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHenmme
METaJUIbl U UX COCTUHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXW3HM YelOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpYyKaroulel cpenbl (MpeAesbHas IomycThUMast
KOHLeHTpanus BeuecTs, aainee — [IJIK). Pons xuMun B pemieHnn 3KOJI0rHYeCKUX
npobneM. [lpobnemvr 3konocuu Camapckoi obracmu. Illpogheccuonanvruvie
obsazanHocmu  xumuka-skonoza.  O3nakomiaeHue ¢ 80CMpPeOOBAHHBIMU,
NEPCHeKMUBHBIMU NPOpeccUsimu, ¢ NPUOPUMEMHBIMU KIACMepamy U Ompaciamu
cneyuanuzayuu skonomuxu Camapcko2o pe2uona.

Xumuueckuii IKCnepumMeHm:

u3ydyeHrue o0pasloB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEpPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeAMETHBIX CBSI3€M MpPU M3y4YeHUH XUMHUU B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
NOHATUH, TaK W MOHATHH, SBJISIOIIUXCS CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 I[UKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHHTE3, KIacCU(pUKalus, MEPUOJNYHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, HW3MEPEHHUE, MOJENb, SBJICHUE, IAPHUKOBBIN
a2 (deKT, TEXHOIOT S, MAaTEPHAITHI.



dusnka: wmarepusi, aToOM, OJJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHI,
W30TOIBI, PAIHMOAKTHBHOCTh, MOJIEKYJa, JIICKTPUYECKUH 3apsij, TPOBOIHUKH,
TIOJYIPOBOJHUKH, JHAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEILECTBa, Ta3, PaCTBOP, PACTBOPHUMOCTh, KPUCTATUTUIECKAs
peméTKa, CIUIaBbl, (PM3UYECKUE BEIMYWHBI, CIMHUILI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢otocuHTe3, ApIxaHue, Omocdepa, SKOCHCTEMa, MHHEPAJIbHBIC
yIoOpeHHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIBHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJBI,
TI0JIE3HBIE HCKOIAEMBbIE, TOTLTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JAOCTOBEPHON MH(popmanuend o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS IPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBbIM 00pa3 *KU3HHU, OCO3HAHUE TMOCIEIACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO TTpodeccuil u TpyJa pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOEe OTHOIICHHE K TPUPOJAEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MaCHOTO MOBEICHUS TIPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanpeaMETHBIX pE3yJNbTaTOB BBIICISAIOT 3HAUYMMBIE JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO W OCYIIECTBIICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HU3Y4YEHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MIPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MIPEACTABIEHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHBIE METOAbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBAaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/JaBaTb BONPOCHl (B XoA€ Juaiora M (WIM) JIUCKYCCHH) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTBI, IIPEIAracMbI€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJISI COCTaBJICHUS (HopmyJ
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHUCJIOpPOJAA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOE€ paBHOBecHe, oOOpaTuMble H



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemérka, KOppo3Hs METaJIIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJISI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsI, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONW TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIMJIOBOMY 3P (hEKTy, MO0 M3MEHEHUIO CTENEeHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJICKYJISPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHbIM  00OpY/IOBaHMEM, a TaKXKe IMpaBuja OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKHE MOHITHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue o5 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 30

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 8 bubmmnoreka HOK

' 00 oKcHaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 10 1 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 18 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 42

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 10 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicImTenbHo- 15 https://m.edso0.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

Hroro mo paszery 25 E;I[inlpllr(r)f:;(si? rouﬁf4l837c
PesepBHOE Bpems 5 bubmorexa OK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 1 bubmmorexa [IOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N Kosaun4vecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTte/ibHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcnl
[Ipenmer xumuu. Poiap XuMuu B )KU3HU
bubnunoreka LIOK
1 yenoBeKa. Tena u BelecTna. 1 1 Hepens
https://m.edsoo.ru/ff0d210c
Xumuueckue npogheccuu.
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 1 Hepens bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOPHH U IPUEMBI
3 oOpartmeHus ¢ JIa60paT0pHI>Ii\/I 1 1 1 vegens bubmmorexa [JOK
obopynoBanuem». Kpamxuii 00630p https://m.edsoo.ru/ff0d23dc
npogeccuu 1a60paHma Xumuyeckou
nabopamopuu.
Yucrele BemecTBa 1 cMecu. CiocoObl bubmmoreka IIOK
4 . 1 2 Hepens
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTnyeckas padora Ne 2
5 «Pa3nesienue cMeceii (Ha npumMepe 1 1 2 Hepenn Bubauorexa IIOK
. P P https://m.edsoo.ru/ff0d28c8
OYHCTKH NMOBAPEHHOMN COJIN)»
bu6nunorexa LIOK
6\1 ATO ole 1 2 Hege
TOMBLI MOy ! ASI https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH bubmuoreka [{OK
7\2 1 3 Hepena
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8\3 XUMHUYECKHE PJIEMEHThI. 3HAKU 1 3 wenens but6mmorekxa [IOK

(CI/IMBOJ'IBI) XUMHUYCCKUX 5JICMCHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

bubnunorexa LIOK

o\ IT 3
POCTBIC U CIIOXKHBIC BEIIECTBA Hepens httos://m.edsoo.ru/ff0d2a6e
bu6nuoreka [IOK
10\5 A - 4
TOMHO"MOTICKyJIApHO® yHetue HEASI https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
11\6 Xumuueckas popmyia. BamreHTHOCT 4 Hepensa bubmaorexa LIOK
pMy:a. https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX JJIEMECHTOB
3aKOH MMOCTOSIHCTBA COCTaBa BEIICCTB.
12\7 Xumuueckas popmyia. BaaeHTHOCTB 4 Hepens bubmorexa [IOK
pMya. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIECMEHTOB
OrHocuTeNbHAas aTOMHAasI Macca. bubnunoreka LIOK
13\8 5 Hepens
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas J10J1s1 XUMHYECKOTO 3JIEMEHTa bubnuoreka [IOK
14\9 5 Hepena
B CO€IUHEHUU https://m.edsoo.ru/ff0d350c
MaccoBasi 107151 XMMHAYECKOTO 3JIEMEHTA bubmmoteka IIOK
15\10 5 Hepena
B coenuHeHuu. IIpoBepounas padora. https://m.edsoo.ru/ff0d350c
16\11 KomuuectBo BemecTBa. MoJib. 6 Henens bubnmorexa LIOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
17\12 KonuuectBo BemiectBa. Mouib. 6 Henens bubnuoreka [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
DOuU3nYeCcKre U XUMUYECKUE SIBIICHUS. bubmmoreka IIOK
18\13 6 Hepena
XuMu4eckas peakLus https://m.edsoo.ru/ff0d37fa
dOu3nyecKre U XUMUYECKUE SBICHUS. bubmuoreka [{OK
19\14 7 Hepena
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yClIoOBUS MIPOTEKAHUS
20\15 XUMHYECKUX peakuuii. Kpamxuii 0630p 7 wenens bubmmoreka [JOK

npogheccuu Xumuka — ucciedosameis,
XUMUKA- CUHMEMUKA.

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2a6c
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3aKOH COXpaHEHHUsI MaCChl BEIIECTB.

bubnunoreka LIOK

21\16 7 Hepens
XUMUYECKUE YPABHECHUS A https://m.edsoo.ru/ff0d3b88
3aK0H COXpaHEHHS MaCChHI BEIIECTB.

22\17 p 1IECTB 8 Heaens bu6nmoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
3aK0H COXpaHEHHUs MacChl BEIIECTB.

23\18 p 111 8 Hegens bubnunorexa LIOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus koaudecTBa, MacChl bubnunorexa LIOK

24\19  BeriecTBa MO YpaBHEHHUSIM XUMHUYCCKUX 8 Hepens https://m.edsoo.ru/ff0d5708
peakuuii
Beruucnenus koianuecTBa, MacChl bubmuoreka [{OK

25\20  BemiecTBa O YpaBHEHHSM XUMHUYCCKUX 9 Hepens https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanmsi XuMHUUECKUX peaKIHid

26\21 (coenuHeHus:, pa3IoKEeHHs, 3aMEIICHUS 9 HepenA Bubmrorexa IIOK

P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
Knaccudukanus XuMHUECKUX peakiiui 9 Hepens
27\22 = (coenuHEHHS, PA3IIOKEHHS, 3aMEIIECHUS Bubmiorexa IOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- 10 Hepens
28\23  surmknoneauct. O606meHne u bubmorexa LOK
) . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
10 Hepens but6mmoreka [IOK
29\24  OO6oOIIEeHNEe U CHCTeMAaTH3allns 3HAHUH
B H https://m.edsoo.ru/ff0d40c4

30\25 Kontpoabnasi padora Nel mo teme 10 Hepena = Bbub6auorexa LHOK
«BewecTBa 1 XUMHYECKHE PeaKIMN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctas 11 Hepens

bubnunorexa LIOK
31\1 Bo3ayxa. Kucnopon — snemeHT u

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e
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duznyeckre 1 XUMHUUECKHE CBOICTBA 11 Hepena Bu6 OK
nonIoTexa
32\2 KHCJIOpoJia (peaKIuu OKUCICHUS, 1
https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoObl mosTy4eHHst KUCIOPOaa B 11 Hepena
1a00paTOPUH U MPOMBIIUIEHHOCTH. Eus 10K
oTeKa
33\3 [Ipumenenue kucnopona Kpamkoe HoImoT
https://m.edsoo.ru/ff0d497a
onucaHue npouzsoocmea 340
"Camapckuii Kuciopoousiii 3a600".
TemmoBoii 3¢ ekt XuMUIecKoi 12 Hepens
3a\4 peaKIyu, MOHATHE O TEPMOXUMUYECKOM bubmmorexa [JOK
YPaBHEHUH, 3K30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peakuusax
TemmoBoii 3¢ ekt XuMUIecKoi 12 Hepens
35\ pEeaKuuH, MOHITUE O TEPMOXUMUYECKOM bubnnorexa [JOK
YPaBHEHUH, 3K30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusx
TorunuBo (HedTh, yroiab U METaH). 12Hepens
36\6 3arpsi3sHEHUE BO3]lyXa, CITIOCOOKI €T0 bubnnorexa [JOK
npeAoTBpaiieHus. Kpamkuii 0630p https://m.edsoo.ru/ff0d4c4a
npogeccuu XuMuka-3Ko102da.
[TpakTuyeckas padora Ne 3 o Teme 13 Hepens Bubs OK
noIMoTeKa
37\7 «ITonydeHue u cobupanmre KUCIOpoa, 1
. https://m.edsoo.ru/ff0d4ae2
U3Y4YE€HHE €ro CBOMCTBY
38\8 IIpoBepounasi padora 13 Hepena Bbubauorexa IIOK
«Knaccupuxanus peaxuuiing https://m.edsoo.ru/ff0d4ae2
30\1 Bonopoa — snemeHT u npocroe 13 Hepena but6mmorekxa [IOK
BemecTBo. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4ddo
. 14 Hepenn bubnmnorexa [JOK
40\2 OuU3NYECKUE U XUMUYECKUE CBOMCTBA a 1

https://m.edsoo.ru/ff0d4dd0
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Bosopoza. [IpumeHenue Bogopoaa

41\3 o & 0 KUCIOTAX 1 COAX 14 Hepens bu6nmoreka [IOK
HATH HCJIOT
https://m.edsoo.ru/ff0d50d2
14 Hepens bubnunoreka LIOK
42\4 11 0Tax v €O
\ O O KHCIOTAx 1 COIX https://m.eds00.ru/ff0d50d2
43\5 CriocoOsI MoTydeHus BOAOPOa B 15 HepenA bubmmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padora Ne 4 mo Teme 15 Hepena
44\6 <<§0 CHHC U I(2061/1 aHMe BOJIOPOJa bubmorexa LOK
HU
i N p AOPOd, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
45\7 MonsipHbiii 00BEM ra3oB. 3aKOH 15 Hepena bubmmoreka [JOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Brerunciienust 00bEMa, KoJIM4ecTBa 16 HepenA
46\8 BEIIECTBA ra3a Mo €ro MU3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MWIIH 00BEMY
Brruncienus o0bEMOB ra3os I10 16 Hepena
47\9 ABHECHUTIO p€aKIUU Ha OCHOBE 3aKOHA bubmorexa LHOK
BHEHU
P .. peattt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH Ta30B
Brruuciaennst 00LEMOB ra3oB 1Mo 16 Hepena
48\10 YPABHEHUIO PeaKkluM HA OCHOBE bubaunoreka [IOK
3aK0HA 00BLEMHBIX OTHOLIEHHII ra3oB. https://m.edsoo.ru/ff0d5708
IIpoBepounas paGora
49\1 DOu3nvecKkrue U XUMHUYECKHE CBOMCTBA 17 Hepena bubmuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanui. [Tonstue 00 17 Hepena bubnuotexa [JOK
50\1
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
51\2 CocraB ocHoBanwmii. [Tonstre 00 17 Hepens bubmuoreka [{OK

WHIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopna kak pacrBopurens. HacbieHHbie 17 Hepena
Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas
52\3 JIOJISI BEIIECTBA B PACTBOPE. 3HAKOMCMBO bubmorexa [IOK
> B PACTEOPE. https://m.eds00.ru/ff0d5b40
¢ npogheccueti 1abOpaAHmMa XUMUYECK020
ananusa.
[TpakTuueckas padora Ne 5 mo Teme 18 Hepens
53\4 «IIpuroroBiieHHE PacCTBOPOB C bubmmoreka [JOK
onpeacEHHON MacCOBOM 10ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
54\5 O0001IeHMEe 3HAHUHT 110 TEME 18 Hepena
55\6 KounrpoJsbHas padora Ne2 mo teme 18 Hepena bubimorexka HOK
«Kucaopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
56\1 OKcuIpl: COCTaB, KiIacCUpUKaIs, 19 Hepens bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA 19 Hepens
57\2 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
[TonydyeHnue U XUMHUYECKUE CBOWCTBA 19 Hepens
58\3 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
59\4 OcHoBaHus: cOCTaB, Kiaccu(UKaIys, 20 Hepens bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
60\ [Tonyuyenue u XuMHUYECKHE CBOMCTBA 20 Hepenn bu6muoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
61\6 [Tonyyenue n XMMHUYECKHE CBOMCTBA 20 Hepenn bubmuoteka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
62\7 Kucnotsr: cocras, kinaccudukaus, 21 Hepens but6mmorekxa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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63\8 [Tonyyenue u XMuMHUYECKUE CBOMCTBA 21 Hepenn Bu6mumotexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
[Tonyyenue u XuMHU4ECKHE CBOMCTBA 21 Hepenn bubmuoreka [JOK

64\9
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa, 22 HepenA

65\10 CHOCOf(SBII) oJI )CHI/Iﬂ XI/IMI/I‘IZ(I:KI/IG bubmmorexa LOK

N yi ’ https://m.edso0.ru/00ad9474
CBOMCTBA
Conu (cpegHue): HOMEHKIATypa, 22 HepenA
66\11 CHOCO((SBI;) oJ )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padota Ne 6. Pemenue 22 Hepenn

67\12 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubmmorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»

68\13 I'enernueckas cBsI3b MEKy KilacCamu 23 Hepena bubnmorexa LIOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

69\14 I'eneTnyeckas cBA3b MEXKIY KilacCaMu 23Hepens bubmuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

70\5 ['eneTnyeckas CBsI3b MEXKIy KiIaccaMu 23 Hepens bubmmoreka IIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

24 Hepens bubmmoteka IIOK
71\16 = O06O0OIIECHNE U CHCTEMATHU3aLIMsI 3HAHUI
\ m 8 https://m.edsoo.ru/00ad9ch?2
24 Hepens but6mmorekxa [IOK
72\17 | OO0o0OIIeHNE U CUCTeMaTU3alUs 3HAaHUH
\ m H https://m.edsoo.ru/00ad9ch?2
KonTtpouabHas pa6ora Ne3 no treme 25 Hepens
73\18  "OcHOBHBIE KJACChl HEOPraHHYECKHX Bubamorexa MOK
< P https://m.edsoo.ru/00ad9ela
coeqMHeHHui
74\1 [lepBbie NOMBITKY KJIaCCUPUKALIUN 25 Hepena bu6muoreka [JOK
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XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuoanueckuii 3aKOH U 25 Hepena
bub6nuoreka [IOK
75\2 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. Menaeneena
26 Hepens bu6nmoreka [IOK
76\3 Ilepuonsl, T MBI, IIOATPYHIIBI
\ PHORL TPYT ATPY https://m.edsoo.ru/00ada52c
TM4 Crpoenue atomoB. COCTaB aTOMHBIX 26 Hepens bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK 26 Hepens
. bubnuorexa [JOK
78\5 aTOMOB 3JieMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
CtpoeHue 3J1eKTPOHHBIX 000J0UeK 27 Hepens
. bubnnorexa [IOK
79\6 aTOMOB 3JieMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTeprucTuKa XUMHYECKOTO 27 Hepens
80\7 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa s 27 Hepens
81\8 pa3BuTHUs HAyKu U TipakTuku. /. U. bubnmnorexa [JOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
TpaKIaHUH
82\0 PezepBHblit ypok. O600111eHNE U 28 Hepena bubmuoteka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
KonTtpouabnas padéora Ne4 no reme 28 Hepena
bubimorexka IIOK
83\10 «Ctpoenue aroma. XuMH4YecKast

cBsA3b» / Beepoccuiickasi mpoBepoYHas

https://m.edsoo.ru/00adb486
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padora

DJIEKTPOOTPULIATEIILHOCT aTOMOB 28 Hepens bubnmnoreka HOK
84\1
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB 29 Hepena bubmmoreka [JOK
85\2
XUMHYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
29 Hegena bubnunoreka LIOK
86\3 HNonnas xumMu4deckas CBsI3b
\ https://m.edsoo.ru/00adac34
87\4 KoBasieHTHas nonsipHas XUMUYECKas 29 Hepenn Bbu6moteka [IOK
CBA3b https://m.edsoo.ru/00adaab8
88\5 KoBasieHTHas1 HenosIpHAas XUMHUYECKas 30 Hegenn bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
30 Heaensa bu6nmorexa LIOK
89\6 Menaminueckas XuMu4deckas CBSI3b
\ https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
90\7 CrelneHn OKUCIEHUS 30 Hepena
\ A https://m.edsoo.ru/00adae28
bu6mmoteka IIOK
91\8 CrelneHs OKUCIEHUS 31 Hepena
\ A https://m.edsoo.ru/00adae28
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubnuoreka [{OK
92\9 31 Hegensa
peakuuu https://m.edso0.ru/00adb076
OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
93\10 31 Hegens bubnuoreka [{OK
peakuuu https://m.eds00.ru/00adb076
OKHUCIINTEIFHO-BOCCTAHOBUTEIHHBIE
9M11 32 vegens but6mmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
but6mmoreka [JOK
95\12 OKUCINTENN U BOCCTAHOBUTEIN 32 HepenA
\ A https://m.edso0.ru/00adb076
PesepBublit ypok. O0001IEHNE 1
P P . bubnuoteka [JOK
96\13 CHCTEMAaTHU3alMs 3HAHUM 10 TEME 32 HepenA

«CTpOeHI/IC atromMa. X¥UMHUYECKas CBSA3b»

https://m.edsoo.ru/00ad9ch2
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PesepBHelil ypok. O000IICHHE 1

. bubnuorexa [{OK
97\14 33
\ CUCTEMaTH3aIlMs 3HAHUH 110 TEME 1 HeZens httos://m.eds00.ru/00ad9ch?
«CtpoeHue aroma. XUMUYECKasi CBS3b»
KounrtpoJabnas pabora:

98\15  «CrtpoeHnune aroma. XuMnyeckas 1 33 Hepena
CBSI3b»

99\1 PGSGpBIjLII/I ypok. OTpaboTKa TPYAHBIX 1 33 Hegens bubnmnoreka HOK
3amanuil BIIP https://m.edsoo.ru/ff0d61c6
PesepBHbIitl ypok. OTpaboTKa TPYIHBIX bubmmorexa [JOK

100\2 1 34

\ ananuii BITP HEASTT hitps://m.edsoo.ru/ff0d61ce

101\3 Pe?;epBIjblﬁ ypok. OTpaboTKa TPYIHBIX 1 34 wegens bubmmoreka [JOK
3amanuil BIIP https://m.edsoo.ru/ff0d61c6

102\ PesepBI-UILIFI ypok. OTpaboTKa TPYAHBIX 1 34 Hegens bubnnorexa [JOK
3amanuil BIIP https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB 110 102

ITPOI'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoTshI
pecypcsl
Xumuueckue npousBoacTsa CaMapckoit
obnactu. CpeaHue crieluanbHbIe
yueOHbI€ 3aBEJICHUS IS IOJTyYEHUS
XUMHYECKHX crieruaabHocTeid. BY3br1 bubmuoreka [{OK
. 1 1 Hepena
xumudeckoro npoduis. [lepuoanyeckuii https://m.edsoo.ru/00adb59%
3akoH. [lepuonnueckas cucrema
XUMHUYECKUX 3eMeHTOB /1. 1.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB MEPBBIX TPEX 1 1 Hepens bubmorexa HOK
p P https://m.edsoo.ru/00adb6hb6
MIEepPHOJIOB
Knaccudukaius 1 HoMeHKIaTypa 1 3 Hepe bu6nmorexa LIOK
Hezens
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKo# CBS3U 1 TUITBI 1 5 bubmuoreka [IOK
. Heaens
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel o teme
«IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 3 Hepena
OCHOBHBIX Pa3/IeloB Kypca 8 Kiaccay
Knaccudukanus XuMu4ecKkux peakuun 1 3 bubmuoteka [IOK
Hepens
10 pa3IMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XUMUYECKOM 1 4 Hepens bubnmnorexa [JOK
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pCakunu. IloHsiTHE O TOMOI€HHBIX B
TCTECPOIrCHHLBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a

[IoHATHE 0 XMMUYECKOM PaBHOBECHH.
@DakTOpPBI, BIUSIOIIKNE HA CKOPOCTh
XUMHYECKON PEAKLUU U ITOJIOKEHUE

bub6 OK
8 XUMHUYECKoro paBHoBecus. 000 4 Hepena nbmaorexa 1
. B https://m.edsoo.ru/00adc28c
«Hoesoxkytibviuwesckuii 3a600
kamanuzamoposy. Camapckuii 34600
Kamanuzamopos.
9 OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC c bubnunoreka LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKON
10 nccornuarmy. CUibHbIE U ciaa0dble 5 Bubmrorexa IIOK
A HHATIH https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
bu6nmorexa LIOK
11 HMounrie ypaBHEHUS peakIInuil 6
yp peak https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUI 00 6 Bubmuorexa IOK
. et https://m.edsoo.ru/00add5d8
AIIEKTPOJIMTUICCKON JTUCCOITHAITUT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIIEHNI 00 DIIEKTPOITUTHYECKON 7 Bubmaorexa IIOK
pe p https://m.edsoo.ru/00add8b2
IIUCCOLMAIIAA
but6mmoreka [IOK
14 TTonsarue o ruaponuse conen 7
AP https://m.edsoo.ru/00add9d4
bubnunorexa LIOK
15 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUI. 8
B 8 https://m.edsoo.ru/00addd12
16 [IpaxkTuyeckas padora Ne 1. «Pemenue 8 bubmuoteka [IOK

SKCIICPUMCHTAJIbHBIX 3a4a4»

https://m.edsoo.ru/00addbfa
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KonTtponsHast padora Ne2 o reme

17 «DNEKTPOIIUTHYECKAS JUCCOLMALIUS 9 Bubmorexa HOK
p A HHALHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUN B PACTBOPAX)»
OO0mas XxapakKTepUCTHUKA rajJIOr€HOB.
18 XI/IMI/I‘ICCKI:/IC CBI())ﬁCTBa Ha IpUMepe 9 Bubmorexa HOK
prMep https://m.edsoo.ru/00addfe2
xJopa
XnopoBogopoa. CossiHast KUCIIOTa,
19 XHUMHUYECKHUE CBOICTBA, IOIYUECHUE 10 bubmaorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
IPUMCHCHUE
[TpakTiueckas paborta Ne 2 o reme
20 «[Tonmyuenue COJISTHON KUCIOTHI 10 Bubmrorexa IIOK
yi N N ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTB»
Borurcnenus o ypaBHeHUAM
XUMUYECKHUX PEaKIUi, €CITH OJUH U3
21 €areHTOB JaH B U30LITKE 11 Bubmorexa HOK
p a ’ https://m.edsoo.ru/00ade488
Dapmayesmuueckas RPOMbIULIEHHOCHb
Camapckoii obnacmu.
OO01mas xapakTepuCTHKa SJIEMEHTOB bubnuoreka [IOK
22 11
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnorporHble MOIU(GUKALINN CEPBI.
23 HaxoxgleHHe Ccepel H(i)eé COC}II/IHGII)-II/Iﬁ B 12 Bubmaorexa IIOK
p ’ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CephI
24 CepoBoaopo, ctpoeHue, Gpu3nuecKkue u 1 bubmmoreka [JOK
XUMHYECKHE CBOIICTBA https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHas KHCIIOTA,
25 ¢du3nueckrue U XMMUYECKHE CBOWCTBA 13 bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
26 XUMHUYECKUE PEAKITNH, JICKAIUE B 13 bubnuotexa [JOK
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OCHOBE TIPOMBIIIICHHOTO CII0c00a
MOJIYYEHUS CEPHOI KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelibl COeTMHEHUsIMU cepbl. A0
«lIpomcunmesy - npouzsooumerns
cepnoti kuciomol 8 Camapckou ooracmu.

Brrancnenune maccoBoit JOJIM BbIXOJa

https://m.edsoo.ru/00adec8a

bubnunorexa LIOK

27 14
MPOJIYKTa PeakLuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHToB VA-
28 rpynnsl. A30T, pacpoCTpaHEHHE B 1 Bu6mmoteka [JOK
npupoze, Gu3NIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeeab
CBOMCTBa
29 AMMHaK, ero GuU3NIecKue 1 XUMHYECKHE 15 bubnuoreka [IOK
CBOMCTBA, IIOJIy4€HUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme
30 «ITonydyenne aMmmuaka, U3y4yeHue ero 15 bubmorexa [JOK
. i > 131 https://m.eds00.ru/00adf180
CBOICTB»
A3oTHas KuC0Ta, € pusnueckue u
31 XUMHUYecKkue cBoricTBa. [IpoBepounas 16 bubmorexa [TOK
- POBEP https://m.edso0.ru/00adf306
pabota
Hcnonp3oBaHne HUTPATOB U COJIEH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
ynoopenuit. XuMuuecKoe 3arpsi3sHeHNe
39 OKpYKarolleH cpelibl COETUHEHUSIMU 16 bubnuotexa [JOK
asora. https://m.edsoo.ru/00adf518
1140 «KyuibovuuesAzomy, I1AO
«Tonvammuazom» (TOA3) — eedywue
Xumuyeckue komnanuu 6 Poccuu.
33 ®ocdop. Okeup pocdopa (V) u 17 bubmuoteka [IOK
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docdopnas kucinora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJyICHUE

https://m.edsoo.ru/00adf68a

Hcnons3oBanue gochaToB B KauecTBe

bu6nmoreka [IOK

34 MI/IHepaJIB}jbIX yaoOpeHuit. 3arpsizHeHne 17 httos://m.edsoo.ru/00adfc20
IPUPOIHOH cpeanl hocharamu

35 VYraepon, pacipocTpaHeHHE B IPUPOJIE, 18 bubnmnoreka HOK
bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yriaepoaa, ux Gpusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE 18 bubnuorexa [IOK
po0JIEMBbI, CBSI3aHHBIC C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

N bubnuorexa [IOK

37 VYrosnbHas Kuciora u e€ conu 19 httos://m.eds00.ru/00ae006C
[TpakTiueckas paborta Ne 4 o reme

38 "ITosrydeHune yrieKucioro rasa. 19 bubmmnoreka HOK
KavecTBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHS 00
OpPraHWYECKUX BEIIECTBAX KaK O

39 coeMHeHUusIX yraepoaa. [Ipeonpusmus 20 bubmuoreka [IOK
Heghmenepepabamuvlisaioweli https://m.edsoo.ru/00ae054e
npomviuiiennocmu Camapcrou
obracmu.
KpeMmuuii u ero coennnenus. 3aBoja bu6muoreka [JOK

40 . - 20
"Camapckuit Ctpoiidapdop". https://m.eds00.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenne

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 bubnuotexa [JOK

«BaxHeun1e HeMeTaIbl U UX
COEIMHEHUS)

https://m.edsoo.ru/00ae0bf2
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KonTtponsnast padora Ne3 o reme

42 «Baxuelnine HemMeTauIbl ¥ UX 21 Bubmrorexa OK
https://m.edso00.ru/00ae0e18
COEIMHEHUY
OO01mas XxapakTepUCTHKA XUMUIECKUX
DJIEMEHTOB — METAJLJIOB.
bubnunoreka LIOK
43 Merammmueckas cBsI3b U METaJLUIMYCCKas 22
B https://m.edsoo.ru/00ae103e
KpucTayunaeckas pemeérka. dusnueckue
CBOIICTBAa METAJIOB
XUMHYECKHE CBOMCTBA METAILIIOB.
44 DIIEKTPOXUMUUECKUI P HAIPSHKEHUI 22 Bubmuorexa LIOK
p p P https://m.edsoo.ru/00ae1156
METAIUIOB
OO61mue crocoObl MOTYyYEHUST METAIIJIOB.

45 CrmuiaBbl. Beranciienus o ypaBHEHUSAM 23 bubnnorexa [JOK
XUMHYECKUX PEAKIUi, €CIIU OAUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COJCPIKUT MPUMECH
[TonsiTHE 0 KOPPO3UH METAIITIOB.

46 Memannypeuueckoe npouzeo0cmeo 23 Bubmuorexa IOK

P . P https://m.edsoo.ru/00ae1278
Camapckoii obracmu
bu6nmorexa LIOK

47 €JIOYHBIE METaIbI 24
i https://m.edsoo.ru/00ael4b?2

bu6nmorexa LIOK

48 OKCHUOBI U TUIPOKCUIIBI HATPUSA U KATHS 24

a AP A p https://m.edsoo.ru/00ael4b?2

49 [IlenouHO3eMeTbHBIE METAILIBI — 55 bubmuoreka [{OK
KaJIBbIIMA U Mardui https://m.edsoo.ru/00ael5e8

bubnunorexa LIOK

50 Baxneinme coenuHEHNS KaJIbIUI 25

a B https://m.edsoo.ru/00ael15e8

51 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 26

52 JKEcTKOCTE BOIBI M CITIOCOOEI €€ 26 but6mmoreka [IOK
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YCTPaHEHHUs https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
53 "YKéEcTKoCTh BOABI M METOJIBI €8 27 Bubmorexa IIOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
bu6nmorexa [IOK
54 AnroMuHHUH 27
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U -8 bubnmnoreka HOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
56 Kenezo 28
https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU XKeje3a 29 bubnunoreka LIOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUI 29
[TpakTuueckast pabota Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubmuoteka [IOK
59 . 30
«BaxHeie MeTalljIbl U UX https://m.edsoo0.ru/00ae3de8
COCIMHCHUS
Borurcnenus o ypaBHeHUAM
XUMHYECKHUX PEAKIIHii, €CIU OJUH U3
60 €areHTOB J1aH B U30BITKE WIN CONAEPKUT 30 Bubmuorexa IOK
p N p https://m.edso0.ru/00ae1750
IIpUMecH. BbI4KCIIeHHs] MacCOBOW J10JIH
BBIXO/1a MTPOJTyKTa PEaKIInn
61 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 31
KonTponbnas pabota Ne4 o reme
62 «BaxkHeinme MeTaIbl ¥ UX 31
COCIUHEHHMS
63 BemectBa 1 MaTepuainbl B TOBCETHEBHOM 37 bu6nunorexa LIOK

JKHM3HH 4YCJIOBCKA

https://m.edso0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHUE OKPYKAIOIIeH bubmmoreka [JOK
64 1 32
cpebl https://m.edso0.ru/00ae4270
Ponb XuMUM B pelICHHH YKOJIOTHUSCKUX
npoOneM. Ilpobaemvbl s3x0102UU
. bubnuorexa [IOK
65 Camapcroii obracmu. 1 33
https://m.edsoo.ru/00ae4270
Ilpogheccuonanvuvie 0dsa3anHOCMU
XUMUKA-9KON02a
Peseprublit ypok. O600mIeHNE U bubnuoreka [IOK
66 . 1 33
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
PesepBusiit ypok. O60011eHNE U
cucTeMaTu3alus 3HaHuil. O3Hakomnenue
€ 80CcmMpeb0BAHHBIMU, NEPCNEKMUBHBIMU
67 npogeccusmu, ¢ NPUOPUMEMHbIMU 1 34 bubmorexa [JOK
P » € puop https://m.edsoo.ru/00adb33c
Kaacmepamu u ompacisimu
cneyuanusayuu 9koHomuxu Camapcko2o
pecuona.
PesepBHblit ypok. O0001IeHNE U bubmuoteka [IOK
68 . 1 34
cUcTeMaTu3alus 3HaHu https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AIIEMEHTA B COEIMHEHUU, MOJIAPHBIM O00BEM, XMMHUECKas pEaKIus,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeaKkIuu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHUA U

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUMA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B PEAKIIUH BEUIECTB, 10 TEIJIOBOMY PQEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IOHATHM: OKCHU],

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

ONpeAC/IAATh MNPUHAMJICKHOCTh BCHICCTB K OHpCI[CJIéHHOMy KJ1accy

coenuHeHul no popMynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHUYCCKUX peaxunﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWUMHUYECKOW TIOCYAOH W
mabopaTOpPHBIM 00OPY/IOBAaHHEM, a TaK)Ke IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuogmueckass cucrema
xumuyeckux osnemeHtoB . M. MenaeneeBa. CTtpoeHuEe aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC pEeakuumn»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX HOHSATHHI: SApO aToma,
DIIGKTPOHHBIA CJIOW aToma, aTOMHas opOuTamh, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasdA CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu3oBaTh TaOimuHyto (opmy [leproaumdeckoit
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIiee ducio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpEAeNsiTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSITHHA: pacTBOP,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTHUYECKAs TUCCOLMALN,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuu,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHEIC peakiuy, OKHCITUTEIT,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJIOTPOIUS,
am(doTepHOCTh, XUMHYECKass CBS3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U

MMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ

COCTaBJISITh YPaBHEHUS AJIEKTPOJUTUUYECKOM ITUCCOLMAIIMU KUCIOT,
mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTaBJIATL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO H CO6I/IpaHI/I}O

I‘a3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi;, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudgeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MossipHas Macca. B3anmocCBs3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHUA. KHaCCH(bHKaHHH

XUMUYECKHUX Peakiuii (COeTMHEHMS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
paboTel B Jsaboparopuu W TnpuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/sOBaHUEM, HM3yUY€HHE M ONucaHue (QU3NYECKUX CBONCTB 00pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIOTOW) SBJICHUW, HAOIIOIEHWE W OIUCaHUE
MPU3HAKOB TMPOTEKAHHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PacCTBOPOM

comma meau(ll), n3yuenue cnocoOoOB pasaeneHuss cMecei (C MoMOIIbI0 MarHuTa,




2.1

2.2

2.3

bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJIEIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopom — anemMeHT W mpocToe
BenlecTBo. Haxoxaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
yCHJIeHHE TapHUKOBOTO 3¢ (eKTa, pa3pyleHre 030HOBOTO CIIOs

Bonopon — snemeHT m npocroe BemectBo. HaxoxzneHne Booopona B IPUPOZE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€Thl o XMMHUYECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pacrBoputens. PacTBOpEL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanmust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusnueckne M XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHWi. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucmor. Homenknarypa kucioT. Puszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nuecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHUEe  COACpMKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
yCJIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHCAHME HX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCIIEJOBaHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PAa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICWCTBHE BOJbI C METAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJIb30BaHUE BUIEOMATEPUATIOB), OIPENEIEHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiiii HelTpanu3aluny, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOrO0 MeTajula JpyrdM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTAIBHBIX 3a/auy M0 TeMe «BakHelue Ki1acchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMHYECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DinekTpoHsl. CTpoeHuE

AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, MIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBHUTEJIBHBIX PEaKluil (TOpEeHUe, peaKIIuu Pa3I0KEHUS, COSAMHEHUS )

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPHUOJOB, Kalus, KaldblUsi M UX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKOU PEIIETKU
1 BUJA XuMU4eckon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHYECKUE CBOICTBA BEILIECTB,
OTHOCSIIMXCA K  PA3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

IFCHCTUYCCKAA CBSA3b HCOPraHUYICCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B PpEaKLUH BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io

W3MEHEHHIO CTEIICHE! OKMUCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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M0 y4acTHUI0 KaTaiu3atopa). OK30- W  DJHIOTEPMUYECKHE PEeaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pPEaKIUU U TOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakuun MoHHOro oOMeHa. YcCIOBUS NPOTEKaHMUs PEaKUMi MOHHOro OOMeEHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakiny Ha HOHBI. [[oHsATHE O THAPOIU3E COoJIeit

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMHM KPUCTATUTMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEILIECTB,  Ipolecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs peaKlnii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEIEHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HUTIOCTPUPYIOUIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PEeaKIH pPasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINHECHUA

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U GU3nYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJIelicTBHE C MeETallaMH, HEMETaJUlaMH, IIejIo4aMu). XJIOPOBOAOPO.

CongHast KUCIIOTA, XUMUYECKUE CBOMCTBA, MOJIydYEeHHE, MpUuMeHeHue. [leficTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeilIine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBONCTBA
(o0mme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckue). XUMHUSCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
¢bu3znueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHUSA, UX (QU3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasi KHCJIOTA, €€ MOJy4eHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYEeCKoe 3arps3HEHHE OKpYKaromei
Cpenbl COeIMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOTUGUKAIMK, PACIPOCTPaHEHHE B MpHpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. OKkcumbl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yrinepona(lV); rumore3a rino0adbHOTO TOTEIUICHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavyayibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€NIKax, YIrJIeBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuaiabHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eroH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpa3lioB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE IMpolecca
oOyriauBaHUs caxapa MoJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KUCIOTBHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaONMIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJNB30BaHUE BHJICOMATepHANIOB), oOpa3amu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THON KHCIIOTHI C MEIbIO (BO3MOKHO
UCIOJb30BAHNE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAITMYECKHX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJEHHE C IPOLECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTA3a; TOJIy4YeHUE, COOMpaHHe, PACIO3HABAHWE W HW3YYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCIAHUHCHUA»

Meramisl 1 BX COCAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METAJNIMYECKasl ~ KpUCTaUIMYecKass pemeéTka. OJIEKTPOXMMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, JIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTamibl: moyoxkenue B llepuonmyeckold cucTeMe XHMHUYECKUX
anemeHntoB .M. MenaeneeBa; cTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPHUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUIBI HATPpUA W KaJlus. HpI/IMeHCHI/Ie MISCJIOYHBIX MCETAJJIOB U HUX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaxoxAeHue B mnpupoae. dusnyeckne M XUMHUUYECKHE CBOMCTBA
MarHus W Kaublusl. Baxkuelmme coequHEHUs KanbIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XHUMHUYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MenzeneeBa; CTpo€HHWE aroma; HaxoxjaAeHue B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THApPOKcUAbl u conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOTyYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMHU; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUsi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUJAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB XECTKOW BO/IBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHHHS M TUIAPOKCUIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3aj1a4 110 TeMe «BaxxHeume MeTauibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(PTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " TPpOMBIITJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHss), XUMHUYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeakIMu OOMEHa, TEIUIOBOM 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COETMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHHS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMMHUYECKOW peakumu, Kataimsarop, IIJAK, kopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINT
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBaTh XMUMHUYECKHE 3HAHUSA CO 3HAHMSMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh WH(MOPMAILMIO O BEMIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJgad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTaHNYCCKUX BECIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB W 3apsl sapa, oO0Iiee YuciIo
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CJOXHBIX BEHICCTB OT IIOJOXKCHHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azorta u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 AJIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYSCKUX PEAKIUH W HAXOAHUTh KOJIUIECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4YeHHUE M ONMucaHue (HU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOOOpPOJa U M3YUCHHUC €TO CBOfICTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) Ans ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
UCClIeIoOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[PIHCHPIﬁ)); «3J’I€KTpOJ'II/ITI/I‘~IeCKa${
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI XJIOPHI-, OpOMUJI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMeHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass mMacca. MoOJspHBIE 00BbEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®usnyeckue U XUMMUYECKHE SIBIICHUA. XHMHMUYECKass peakius W €€ NpPHU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnoanueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnoauueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux sneMeHTos J[.1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOeHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMEHTOB

Ilepuonnueckont cucremsl .. Mennaeneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAJIMYECKUX W HEMETAJUTMUYECKUX CBOWCTB) U WX COCJUHCHHHA B
COOTBETCTBHU C TIOJOKEHHEM »JJIeMEHTOB B llepuogmdeckoil cucreme

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTAIMYECKUX PpEmETOK (aToMHas, WOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHWMYECKHX COCAMHCHHN: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCH]IOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Kraccudukaruss XuMHUUeCKUX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHUSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi aucconuanuu. KaTuoHbl, aHMOHBI. DIEKTPOIUTHL U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepona, KpeMHUS] U UX COEIWHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOPpO3UK METAIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 10 XUMHYECKUM YPAaBHCHHAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB U.I'., CnankoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://resh.edu.ru

https://myschool.edu.ru
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